The study assessed the interests of ambulatory cardiac patients in advance planning and their willingness to participate in rehabilitation program-based end-of-life education. Design: Observational survey study. Setting: Fourteen outpatient cardiac rehabilitation programs in 11 states. Participants: Four hundred fifteen subjects enrolled in cardiac rehabilitation. Measurements and results: A questionnaire determined patient preferences for advance planning, completion of advance directives, completion of patient-physician discussions on end-of-life care, and effects of health status on patient acceptance of life-sustaining interventions. Seventy-two percent of patients wanted to direct their own end-of-life care, 86% desired more information on advance directives, 62% wanted to learn about life-sustaining care, and 96% were receptive to advance-planning discussions with their physicians. Seventy-two percent of patients had considered that they might require life-sustaining care in the future; acceptability of resuscitative care depended on health status and probability of survival. However, only 15% had discussed advance planning with their physicians, and 10% were confident that their physicians understood their end-of-life wishes. Physicians and cardiovascular rehabilitation programs were considered desirable sources of information on advance planning. Conclusions: Cardiac patients enrolled in rehabilitation programs want to learn more about end-of-life care and need more opportunities to discuss advance planning with their physicians. Patients consider cardiovascular rehabilitation programs to be acceptable sites for advance planning education.
T
he majority of patients with general medical conditions want to make their own decisions regarding the acceptability of life-sustaining care when serious health conditions occur. [1] [2] [3] Unfortunately, most patients receiving long-term medical care have not been engaged by their physicians in discussions about end-of-life topics. 4 Consequently, patients express little confidence that their physicians understand their end-of-life wishes. 5 No information exists to our knowledge regarding the endof-life wishes of ambulatory patients with general
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cardiac conditions. The Study to Understand Prognosis and Preferences for Outcomes and Risks of Treatments (SUPPORT) investigators, however, reported that physicians do not correctly perceive the resuscitative preferences of 24% of hospitalized patients with severe congestive heart failure. 6 We suspect that cardiac patients would benefit from more education on end-of-life issues.
We have previously demonstrated that pulmonary rehabilitation programs are effective sites for educating patients about advance directives. 7 These findings suggest that cardiovascular rehabilitation may similarly serve as valuable sites for educating patients about advance planning. We have recently shown, however, that Ͻ 9% of cardiovascular rehabilitation programs provide educational sessions on end-of-life topics. 8 Moreover, 50% of surveyed cardiovascular rehabilitation directors do not consider their programs to be appropriate settings for advance planning education. 8 To examine the interests of ambulatory cardiac patients in advance planning and their willingness to participate in advance directive education in cardiovascular rehabilitation programs, we performed an observational survey study. The questionnaire evaluated the interests, knowledge, and preferences related to end-of-life care of 415 cardiac patients enrolled in 14 outpatient rehabilitation centers in 11 states.
Materials and Methods
This study surveyed patients enrolled in cardiovascular rehabilitation programs anytime during the period of November 1996 to February 1998. Invitations to participate in the research project were mailed to the 1,013 cardiovascular rehabilitation programs listed in the 1996 roster published by the American Association of Cardiovascular and Pulmonary Rehabilitation (Middleton, WI). A random sample of 48 of the 450 interested responding programs stratified to the four quadrants of the continental United States was selected, and the program directors were contacted by phone. All of the program directors stated that they did not include end-of-life education in their curricula. All of the programs restated their interest in participating in a study on advance planning.
After reviewing the rigorous study methodology, 34 programs declined participation because they did not have sufficient staff to manage the study. The 14 programs that remained interested after discussing the research design were enrolled. An extensive phone interview determined that no differences existed in program design or curricula related to end-of-life issues between the 14 study sites and the 34 programs that declined participation.
Patients
The study patients were adults (Ն18 years old) who were enrolled in the participating cardiovascular rehabilitation programs during the study period. All patients provided informed consent, and the study was approved by the Institutional Review Boards for Human Research of the coordinating centers and the study sites. There were no study exclusions. All patients enrolled in the cardiac rehabilitation programs were invited to participate in the investigation by the educational directors at the study sites.
Questionnaire
We modified a 36-item questionnaire that assessed attitudes regarding advance directives of patients enrolled in pulmonary rehabilitation programs. 5 The questionnaire surveyed patients for demographic and health status information, in addition to their preferences and experiences regarding end-of-life care, lifesustaining interventions, and advance directives.
The questionnaire was pilot tested on elderly hospital volunteers and patients enrolled in a pulmonary rehabilitation program to refine the final questionnaire for clarity. This testing demonstrated a high reliability and construct validity. 7 
Statistical Analysis
2 or simple logistic regression analyses evaluated the categorical and continuous variables, respectively, of patients' responses to questions. Responses of interest to the study included the presence of a living will and durable power of attorney, occurrence of discussions with physicians about life-sustaining care and advance directives, existence of an understanding between patient and physician about end-of-life wishes, and responses to hypothetical vignettes. The following variables were examined in the univariate analyses: age, gender, marital status, education, nature of cardiac disease, New York Heart Association (NYHA) classification, completion of a living will, completion of a durable power of attorney for health care, previous hospitalizations, previous admission to an ICU, previous intubation, and previous episode of mechanical ventilation. Factors that were significant at the p Ͻ 0.1 level in the univariate analyses were entered into a nominal logistic regression model. A forward elimination technique was used to remove the least significant factors with p values Ն 0.05.
Likert scale-type questions were analyzed as both ordinal and continuous variables. No differences were noted in the two analyses, so results were reported as continuous variables with multiple comparisons made by the Tukey-Kramer HSD test. The Kruskal-Wallis test determined differences between more than two factors when the distribution was nonparametric. Odds ratios (ORs) and adjusted ORs (AORs) with their 95% confidence intervals (CIs) were calculated by standard techniques. The variation of normally distributed data is described by the standard deviation. All analyses were performed using JMP version 3.2 software (SAS Institute; Cary, NC), 9 with p Ͻ 0.05 accepted as indicating significant differences.
Results

Study Subjects
Questionnaires were received from 415 of the 450 participants (92%) enrolled in 14 hospital-based cardiac rehabilitation centers in 11 states. The centers were located in the following states: AZ (1 center), CT (1 center), IL (3 centers), IN (1 center), MN (1 center), NB (1 center), OH (2 centers), SC (1 center), TX (1 center), WA (1 center), and WI (1 center). The mean number of patients drawn from each center was 29 Ϯ 18. One of the centers, which enrolled 15 study patients, presented educational materials on advance directives; six of the centers taught the technique of cardiopulmonary resuscitation; and none of the centers presented information on do-not-resuscitate orders or other issues that pertained to the withholding or withdrawal of lifesupportive care.
Four of the 415 patients did not complete some of the questions, giving a denominator for calculations of 411 to 415 for individual questionnaire items. Demographic factors and outcome measures did not vary by the respondents' state residence. The characteristics of the study subjects are shown in Table 1 . Most patients had coronary artery disease as shown by the high prevalence (87%) of myocardial infarction, angioplasty, and coronary artery bypass surgery. Eighty-percent of patients had undergone one or more cardiac surgery interventions. Although the patients had high functional levels as shown by the 91% of patients who were in NYHA classifications of 1 to 2, most patients (73%) had been previously hospitalized for a complication of their cardiac condition (median number of hospitalizations, 2; interquartile range, 1 to 3), and 91% had been cared for in an ICU for cardiac or noncardiacrelated illnesses. Twenty-nine percent of patients had been previously intubated and received mechanical ventilation for events related to their cardiac conditions.
Most study subjects had contemplated end-of-life issues. Fifty-one percent of patients had considered that they might require intubation and mechanical ventilation for complications from their heart conditions, and 88% of these 212 patients had formulated opinions about the acceptability of life-sustaining care. Seventy-two percent had thought about an eventual need for cardiopulmonary resuscitation, and 90% of these 299 patients had opinions regarding the desirability of resuscitation. Patients who had previously undergone mechanical ventilation or admission to an ICU were not more likely to have contemplated a future need for life-sustaining care.
Living Wills and Durable Powers of Attorney for Health Care
Most patients had heard of living wills (93%) and durable powers of attorney for health care (DPAHC; 52%) from various sources ( Table 2) . Forty-one percent of patients had a living will, and 27% had a DPAHC. The following variables in the univariate analysis were associated with the completion of a living will: female gender (OR, 1.6; 95% CI, 1.0 to 2.5; p ϭ 0.049), older age (p Ͻ 0.0001), completion of a DPAHC (OR, 28.3; 95% CI, 15.2 to 57.0; p Ͻ 0.0001), and completion of physician discussions about advance directives (OR, 7.7; 95% CI, 4.2 to 15.4; p Ͻ 0.0001). The following variables were associated with the completion of a DPAHC: older age (p ϭ 0.0006), completion of a living will (OR, 28.3; 95% CI, 15.2 to 57.0; p Ͻ 0.0001), and completion of physician discussions about advance directives (OR, 6.5; 95% CI, 3.7 to 11.5; p Ͻ 0.0001).
The majority of patients (86%) responded that they desired more information about advance directives. The presence of a living will or DPAHC was not associated with patients' interests in learning more about advance directives. More women (93%) compared to men (84%) desired additional informa- tion (p ϭ 0.02). Most patients (62%) wanted to learn more about life-sustaining interventions, such as intubation and mechanical ventilation. This desire was not associated with any of the examined variables. The preferred sources of information on advance directives and life-sustaining care are shown in Table 3 . Lawyers, families, physicians, and cardiovascular rehabilitation sources were significantly preferred (p Ͻ 0.05, Tukey-Kramer HSD) compared to other sources for information on advance directives. Physicians, family, and cardiovascular rehabilitation sources were significantly preferred (p Ͻ 0.05, Tukey-Kramer HSD) compared to other sources of information for life-supportive care.
Physician Discussions About Advance Planning and Life-Sustaining Care
Patients were asked if they had completed discussions with their physicians about written advance directives or the nature of life-sustaining interventions. Only 15% of patients had engaged in discussions with their physicians about advance directives, and 9% had completed discussions about life-sustaining interventions. Discussions about advance directives were initiated by patients most commonly (66%), followed in frequency by family members (29%) and physicians (5%). Discussions about lifesustaining care were most often initiated by family members (51%), followed by patients (43%) and physicians (6%) The majority of patients (96%) indicated that they would find patient-physician discussions about advance directives acceptable; 37% would find these discussions informative, 41% informative and reassuring, 18% anxiety provoking but worthwhile, and 4% too anxiety provoking to pursue. Most patients (98%) would find explicit patient-physician discussions about the nature of life-sustaining interventions acceptable; 33% would find these discussions informative, 45% informative and reassuring, 20% anxiety provoking but worthwhile, and 2% too anxiety provoking to pursue.
Patients preferred that physicians initiate discussions about advance directives (59% of patients) and life-sustaining interventions (74% of patients). The remainder of patients preferred physicians to wait for patients to request these discussions. Expecting physicians to initiate discussions, however, did not appear to be an effective strategy. Physician-initiated discussions about advance directives or life-sustaining care occurred in only 5% of patients; only 19 of 64 patients (30%) who had discussions about advance directives and 19 of 38 patients (50%) with discussions about life-sustaining care stated that their physicians had initiated these discussions. Of the patients who opined that patients should initiate these discussions, only 13 of 170 patients (8%) had initiated discussions themselves on advance directives, even though 92% stated a desire to have these discussions. Only 8 of 107 patients (7%) had initiated discussions on life-sustaining interventions, even though 93% stated a willingness to do so.
Most patients (90%) did not believe that their physicians understood their end-of-life wishes. Factors in the univariate analysis associated with the existence of an understanding in the remaining 10% of patients was the existence of a living will (OR, 3.2; 95% CI, 1.6 to 6.4; p Ͻ 0.0006) or DPAHC (OR, 2.6; 95% CI, 1.3 to 5.0; p ϭ 0.003) and a previous episode of intubation and mechanical ventilation (OR, 7.8; 95% CI, 2.5 to 23.9; p Ͻ 0.0001). In the multivariate analysis, the presence of a living will (AOR, 3.1; 95% CI, 1.6 to 6.5; p ϭ 0.001) and previous intubation (AOR, 7.8; 95% CI, 2.4 to 25.0; p ϭ 0.0005) were independently associated with a patient-physician understanding (whole model, p Ͻ 0.0001).
Patient Preferences for Timing Patient-Physician Discussions
Thirty-eight percent preferred having discussions about life-sustaining care during routine office visits, 14% preferred office visits prompted by new serious problems, 11% preferred hospital admissions, 15% preferred hospital admissions for new serious illnesses, and 22% preferred these discussions when the need for life-sustaining care appeared imminent. An ambulatory office setting was preferred by 52% of patients.
Patient Preferences in Hypothetical Settings
Self-perceived health status and the estimated probability of survival after cardiopulmonary resuscitation affected the patients' acceptance of mechanical ventilation. Sixteen percent of patients would accept life-sustaining care regardless of health status or probability of survival, and 11% would not desire life-sustaining care in any circumstance. The remaining 302 patients (73%) would alter their acceptance of intubation and mechanical ventilation depending on their baseline health status, postrecovery health status, and the probability of surviving the acute illness for which life-sustaining care was needed.
Different hypothetical baseline health statuses, probability of survival, and postrecovery health status altered patients' willingness to accept life-sustaining care (p Ͻ 0.0001; Figs 1-3) . No clinical factor was associated with the patients' responses.
Patients' Interests in Participating in End-of-Life Decisions
Patients wanted to make their end-of-life decisions either through their own or their families' directions Patients' (n ϭ 415) acceptance of intubation and mechanical ventilation for a severe life-threatening illness relative to anticipated health status after recovery. Numbers above bars denote the number of subjects who desired life-supportive care in each health status. The hypothetical health conditions after recovery were as follows: A, as well as before the illness; B, more forgetful; C, more tired; D, more breathless; E, unable to participate in hobbies; F, unable to leave the house; G, unable to walk without assistance; H, unable to eat without assistance; I, too confused to interact with family members; and J, experiencing constant pain.
to caregivers, rather than leaving decisions to doctors and nurses. In the hypothetical situation presented to patients of having a serious illness and retaining decision-making capacity, 72% of patients preferred to make their own decisions, 15% preferred their families to make decisions, 8% would defer to physicians after having the physician decision explained to them, and 5% would defer to physician decisions (p Ͻ 0.0001). In the scenario wherein patients had lost decision-making capacity, 47% of patients preferred their written advance directives to guide decisions, 27% preferred a surrogate named in their advance directive to make decisions, 22% preferred their families to make decisions, and 4% would leave decisions to physicians (p Ͻ 0.0001).
Discussion
This study demonstrates that patients enrolled in cardiovascular rehabilitation programs want to learn about advance planning and life-supportive care, and to make their own decisions about end-of-life care. Most of the surveyed patients considered they might someday require cardiopulmonary resuscitation, and 90% had formulated opinions on the desirability of resuscitative care. Almost all (Ͼ 95%) of the surveyed patients were interested in having advance care planning discussions with their physicians. Despite this receptiveness, only 15% of patients had discussed advance planning with their physicians, and 10% had confidence that their physicians understood their end-of-life wishes.
We observed that a relatively high proportion of our study patients had living wills (41%) or DPAHC (27%), compared to patients with general medical conditions. 10 -13 This greater likelihood of advance directive adoption may derive from the high socioeconomic status of patients enrolled in rehabilitation programs, which may provide more opportunities for legal assistance with estate planning and completion of health-related advance directives. This impression is supported by the large proportion of study patients whose lawyers were the first source of information on advance directives. Socioeconomic class and educational level have been previously shown to have a direct association with the adoption of advance directives. 14 Few of the study patients identified their physicians or their cardiovascular rehabilitation programs as informational sources on advance planning. Combined with the low completion rate of physicianpatient advance planning discussions, it appears that many of the study patients depended on nonmedical sources to learn about end-of-life care. This observation is notable considering the large proportion of patients who had been previously hospitalized for myocardial infarctions, cardiac surgery, angioplasty procedures, and other potentially life-threatening events. The absence of physician discussions is especially striking, considering that patients identified their physicians as one of the most desirable sources for advance planning information.
Most patients wanted their physicians to initiate advance planning discussions. Only 5% of patients, however, had a physician-initiated discussion. Previous studies indicate that most physicians believe that patients prefer to initiate end-of-life discussions, which thereby signals patient readiness to consider advance planning. 15 This misimpression may have contributed to the lack of dialogue noted in the study.
Limited data exist on the interests and perceptions of cardiology caregivers relative to other medical specialists regarding end-of-life issues. Dickinson and Pearson 16 reported that cardiologists demonstrated more difficulty communicating with terminal patients and their families compared to other specialists. The SUPPORT investigators 17 observed that agreement on do-not-resuscitate status between patient and physician occurred for 8% of cardiology patients compared to 24% of oncology patients. 17 Recent observations indicate that cardiology journals publish few articles on advance planning issues compared to pulmonary and critical care journals. 18 Programs that enhanced end-of-life communication between cardiologists and their patients appear to be needed.
We found that patients altered their end-of-life wishes for life-supportive care on the basis of clinical factors, such as baseline health, probability of survival, and quality of postrecovery life. Because the willingness to accept or reject life-supportive care was not associated with any patient-related factors, preferences for life-supportive care in varying circumstances can only be learned by talking to patients. Previous studies indicate that informing patients about the probability of survival after cardiopulmonary resuscitation stimulates them to alter their advance directives. 19 It is worrisome, therefore, that most patients completed their advance directives without an opportunity to learn their prognosis in various circumstances from their physicians.
Several limitations of our study need to be recognized. Our results may not be generalizable to all cardiac patients because the study focused on patients enrolled in cardiac rehabilitation programs. The study group, however, represents a broader range of cardiac disorders and severity of disease compared to the SUPPORT Project data, 6 which is the only previous study to evaluate the end-of-life wishes of cardiac patients. The SUPPORT study was limited to hospitalized patients with acute exacerbations of congestive heart failure. As with all questionnaire studies, patient recall, misunderstandings of terms, and patient selection may have affected results.
The study was limited also by the willingness of only 14 of 48 randomly selected rehabilitation program directors to participate in the investigation. Volunteer bias might limit the validity of our findings due to regional variation in advance directive laws and media coverage of advance care planning. The 14 study centers, however, represented a wide geographic distribution, making an important effect from this source of bias unlikely. Also, the study site program directors indicated that they did not promote advance planning in their curricula; only one study center, which enrolled 15 study patients, discussed advance directives at all, and none of the centers discussed withholding or withdrawing life supportive care. It is unlikely, therefore, that the study overestimated the interests of cardiovascular rehabilitation patients in advance planning because of volunteer bias. Moreover, the random selection process used to invite centers to participate in the study allows greater generalizability of our findings compared to the SUPPORT Project results, which represent data from patients with acute congestive heart failure hospitalized in five nonrandomly selected urban medical centers. 6 Our data indicate that patients regard cardiovascular rehabilitation programs as acceptable sites for advance planning education. These sites fulfill patients' desires to have advance planning occur in an outpatient setting before end-of-life decisions become imminent. Also, group educational sessions within rehabilitation programs allow family members to participate and better understand patients' endof-life wishes if surrogate decision-making is later required. Group discussions in the context of a medical educational program address recent recommendations that better communication at the patient-surrogate-physician level is needed to improve congruence between patients' end-of-life wishes and the life-sustaining care that they actually receive. 20 Family participation also addresses the emerging recognition that patients perceive advance planning as a social process intended to safeguard family needs; advance planning does not exist solely within the physician-patient relationship. 21 Additional studies are needed to determine whether end-of-life education in cardiovascular rehabilitation programs would result in valid advance directives. A recent study of advance planning education in pulmonary rehabilitation programs demonstrated enhanced adoption of advance directives, more patient-physician discussions, and greater confidence that physicians understood patients' end-oflife wishes. 7 Because of the multiple factors that hinder effective advance care planning, however, the educational effect was incomplete. Nevertheless, the present investigation demonstrates patient receptiveness to educational programs within cardiovascular rehabilitation that may provide an opportunity to introduce meaningful advance planning to the large population of patients with cardiac conditions.
